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P r e l i m i n a r y  f i n d i n g s  of a s t u d y  on t u b i n g  j o i n t s  were 
d i s c u s s e d  a t  MSC on A p r i l  27,  1 9 6 7 .  C h a r t s  u sed  for t h i s  d i s -  
c u s s i o n  are a t t a c h e d .  The o b j e c t i v e  of  t h e  s t u d y  was to su rvey  
t h e  s t a t e - o f - t h e - a r t  i n  l i g h t  of t h e  c u r r e n t  t u b i n g  j o i n t  problems 
i n  t h e  CSM. R.  G i l l e n ,  E .  L.  Hayes and F.  Samonski of C r e w  Sys- 
tems D i v i s i o n ,  and  F. E .  Benson o f  t h e  S t r u c t u r e s  and Mechanics 
D i v i s i o n  were p r e s e n t .  

De te rmina t ion  o f  any changes i n  ECS t u b i n g  j o i n t s  re- 
q u i r e  t h r e e  s e p a r a t e  e f f o r t s :  

1. Unders tanding  t h e  problems,  

2 .  E v a l u a t i n g  t h e  p r e s e n t  s t a t e - o f - t h e - a r t  f o r  
p o t e n t i a l l y  u s e f u l  t e c h n i q u e s ,  and 

3. S e l e c t i o n  of t h e  t echn ique  most c o n s i s t e n t  
w i t h  t h e  program c o n s t r a i n t s .  

It i s  ou r  o p i n i o n  t h a t  t h e  g r e a t e s t  knowledge of  t h e  
p r e s e n t  problem and t h e  program c o n s t r a i n t s  e x i s t e d  a t  MSC and 
NAA-SID. T h e r e f o r e ,  t h e  main r e s p o n s i b i l i t y  f o r  t h e  f i r s t  and 
t h i r d  phases  shou ld  be w i t h  MSC and NAA-SID. The s t a t e - o f - t h e -  
a r t  s t u d y  h a s  remained t h e  a u t h o r ' s  main i n t e r e s t .  

According to t h e  r e l a t e d  UR* and a ASP0 l e t t e r * *  w r i t t e n  
by  GE, APOLLO Suppor t  Department,  t h e  c a u s e s  of  s o l d e r  j o i n t  f a i l -  
u r e  are poor  a d h e s i o n ,  i n s t a l l a t i o n  and r e - t o r q u e  s t r e s s e s , a n d  t h e  
low c r e e p  s t ress .  

*UNSATISFACTORY REPORT-S/C , Envi ro  
U.R. No A-062.  

**NASA, MSC l e t t e r  to J .  C .  Cozad f 
PR2-671, s u b j e c t :  "Cont rac t  NAS 9-150, 
provement i n  t h e  R e l i a b i l i t y  o f  ECS S o l d  
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Present joints can be improved by: 

a. Protection of joints. 

b. General use of Voishan washers. 

c. Reduction of residual stress. 

d. Use of "Super" B nuts. 

More advanced mechanical couplings have been produced 
which are demonstrably superior to the B-nut couplings. It is 
recommended that these fittings be actively investigated. In 
addition, the possibility of in-place brazing of aluminum tubes 
should be studied. 

2031-SSF-sjh 

Attachment s 
Briefing charts 

S. S. -Fineblum 
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